INTRODUCTION
This research studies new information arrival to the market under the hypothesis of agents with different information levels. From this point of view, market microstructure theory developed in the asymmetrical information area suggests that the empirical analysis of transaction costs, and specifically its components, allows valuing the existence of informed traders and the process through which information is incorporated into prices.
Given the well-documented effect of takeover announcements in the price of target firms, we assume that this sort of event may eventually generate abnormal revenues when trading on private information. In consequence, we explore whether the market values that possibility, and, if it does, we investigate which market observable variables may reveal to the liquidity supplier that he might be trading with informed agents.
Mergers and takeovers have been much studied in recent years. Early studies focused on value generation 1 and on the relation between market reaction and factors like premium paid, block size purchased, or acquired firm underpricing. 2 Later, as microstructure theory developed, several studies [Conrad and Niden (1992) , Jennings (1994) , Foster and Viswanathan (1995) , Smith et al. (1997) , Farinós and Fernández (1999) and Farinós et al. (2000) ] have investigated firm acquisition and agent behaviour around the event through variables like those that spread, depth, price volatility and/or volume traded.
A brand of market microstructure theory that focuses on the existence of asymmetrical information develops the adverse selection cost hypothesis. Trading with unknown informed traders forces liquidity supplier to adjust the bid-ask spread in order to compensate the loses in which incurs every time he trades with informed agents, with the gains in transactions with liquidity traders. 3 That is why if the liquidity supplier feels he may be trading with informed traders, we expect to find before the takeover announcement increases in the adverse selection cost. Moreover, informed trader activity should significantly change some of the stock market observable features, like price, liquidity and/or trading activity.
Our research develops in three steps. First, we investigate the presence of the adverse selection cost in the quoted spread and whether it suffers from changes around the takeover announcement that may proxy the existence of insider trading. Results from this analysis show an increased weight of the adverse selection cost in the quoted spread over the pre-event period in contrast to a non-event period and to a sample of control firms.
Second, we perform a time series univariate analysis in order to examine changes in liquidity, trading activity, and return through several observable variables of the stock market activity around the takeover announcement. Results show statistically abnormal behaviour in trading activity and returns, which are consistent with those achieved in previous studies. However, liquidity changes are not statistically significant over the five pre-event days, that is, liquidity behaviour does not reflect the valuation of a higher possibility of informed trading previously found. Therefore, trading activity does not exhibit a clear link with liquidity. In consequence, we finally perform a crosssectional regression analysis of spread and depth (our liquidity proxy measures) to further examine which variables explain liquidity changes. Results not only reveal a negative (positive) relationship between spread (liquidity) and trading activity -but also that a portion of the spread changes is explained by the event itself.
This research contributes to the literature in two ways. First, variations in insider trading around takeover announcements is analysed specifically through the decomposition of bid-ask spread using daily data contrary to others related studies [Conrad and Niden (1992) ], where only whole bid-ask spread changes are considered. Second, although the empirical evidence of bid-ask spread components in driven-price markets (i.e. US markets) is wide, the evidence regarding the importance of bid-ask spread components in driven-order markets is scarce. Thus, it is important to report additional empirical results in order to improve our knowledge about the microstructure of driven-order markets.
The remainder of the paper is organised as follows. In Section 2, we consider the problem and our objective. Section 3 describes our data sets. Methodology and results form the several analyses performed are presented in sections 4, 5 and 6. Section 7 concludes.
ASYMMETRIC INFORMATION AND BID-ASK SPREAD
One of the main contributions in the study of the financial markets of the microstructure theory has been the incorporation of agents with different levels of information. The quoted bid-ask spread (either from the market maker or from the order book) would reflect the presence of agents with private information in the markets. 4 Literature splits the bid-ask spread into three components: inventory holding costs (price risk and opportunity cost of holding a sub-optimal portfolio of securities), order processing costs (costs of arranging trades, recording, and clearing a transaction), and adverse selection costs (costs which arise if investors trade on the basis of superior information).
As the liquidity supplier always loses to insider traders, if the probability of trading with informed traders increases then he widens the bid-ask spread to compensate his losses for dealing with insider traders, and thus increasing the revenues from liquidity traders. Alternately, the liquidity supplier could protect himself by decreasing depth or both enlarging the bid-ask spread and decreasing depth simultaneously. Anyhow, liquidity will be only reduced in the last case.
A takeover announcement reveals, presumably, a piece of information unknown to most market participants. A tested result of this information arrival is a statistically and economically effect on the target firm price, which gives insiders a strong incentive to trade on inside information prior to the takeover announcement.
Under the hypothesis of asymmetric information around takeover announcements, adverse selection cost increases are expected before the event-day, which would lead, ceteris paribus, to bid-ask spread increases. On the contrary, in the post-event period asymmetric information reductions are expected and, consequently, bid-ask spread decreases as a consequence of, ceteris paribus, adverse selection cost decreases. In this way, takeover announcement becomes a very interesting event for studying the activity of insiders in the stock market.
The suspicion of insider trading in this sort of event has been in the air since early studies. Hence, Asquith (1983) and Asquith et al. (1983) find abnormal returns before the acquisition announcement and conclude that they appear because of trading on inside information just before the acquisition.
5 Nevertheless, Sanders and Zdanowicz (1992) , in examining target firm abnormal return and trading activity, do not document any evidence of pre-announcement insider trading.
Other papers [Conrad and Niden (1992) , Jennings (1994) , Foster and Viswanathan (1995) , Smith et al. (1997) and Farinós et al. (2000) ] investigate the effects of takeover announcements on target firm from the market microstructure point of view through variables like bid-ask spread, trading activity and the adverse selection component of the spread -if high frequency data were available [Jennings (1994) and Foster and Viswanthan (1995) ].
Results do not offer definite conclusions. Conrad and Niden (1992) detect an increase in volume primarily driven by an increase in the number of transactions during the pre-announcement period -while order size does not change significantly in the same period. 6 They also document that spread and trading activity are positively related, which is consistent with the presence of adverse selection. However, as this result does not hold during the event window, they do not find evidence of insider trading around the acquisition announcement. On the contrary, Foster and Viswanathan (1995) results are consistent with a situation where informed agents trade before the corporate acquisition announcement. On the other hand, Jennings (1994) finds weak evidence for spread increases and depth decreases prior to the announcement. Nevertheless, Jennings (1994) finds post-event increases in spread and depth, although spread rapidly decreases to normal levels. Finally, results achieved by Farinós et al. (2000) in the Spanish market do not support the presence of insiders before the event.
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Under the hypothesis of informed agents trading in the market, we expect changes in trading activity that will depend on the sort of relationship with liquidity. This relation can be understood through Easley and O'Hara (1987; , Harris and Raviv (1993) , Admati and Pfleiderer (1988) and McInish and Wood (1992) . Easley and O'Hara (1987; argue that if order size and volume traded, respectively, represent a direct signal of the use of insider information for the market maker, then a positive relation between spread and those variables is expected. On the contrary, Harris and Raviv (1993) and Admati and Pfleiderer (1988) predict a negative relation between spread and trading activity. Harris and Raviv (1993) consider that higher trading volumes reflect a lack of agreement among market participants; so high volume periods will correspond to limit order arrivals at both sides of the spread and, contrary to the Easley and O'Hara hypothesis, increases in volume would be associated with increases in liquidity -but without the use of inside information. However, Admati and Pfleiderer (1988) suggest that discretional liquidity traders concentrate their orders when transaction costs are low. Finally, McInish and Wood (1992) maintain the hypothesis of a negative relation between trading activity and transaction costs arguing that greater trading activity can lead to lower spread due to economies of scale in trading cost.
Although empirical studies show a statistically significant relation between spread and trading activity, there is no unanimity about its sign. Hence, Copeland and Galai (1983) find in a trading and size cross-section analysis that, for high volume firms, spreads are narrower. Results by Lee et al. (1993) in time series analysis support the Easley and O'Hara hypothesis as they find a negative relation between liquidity and volume traded, although McInish and Wood (1992) , Rubio and Tapia (1996) and Farinós et al. (2000) findings support, conversely, a negative relation.
DATA SETS
We have daily stock market data for all the firms that have been listed on the Spanish electronic stock market [Sistema de Interconexión Bursátil Español (SIBE) ] for the period January 1990 to December 2002. Specifically, this data set includes daily closing prices, daily average prices, daily average of the best bid (ask) quotes, daily number of transactions, daily volume (number of shares) traded, average of the number of shares offered at the best bid (ask) quotes. 8, 9 From this database we have defined the following variables for firm i on day t:
• Average number of shares traded per transaction, or order size (OS it ):
where V it is the volume traded and NT it is the number of transactions.
• Quoted bid-ask spread, either in absolute terms (SA Qit ), expression [3.2], or in proportional terms (S Qit ), expression [3.3] .
• Depth (D it ), defined as the daily average number of shares offered at the best ask price plus the daily average number of shares offered at the best bid price.
In a specialist (driven-price) market, market makers continuously offer shares with prices at which they buy (bid price) and sell (ask price). Nevertheless, although the market maker is a figure that does not exist in continuous auction (driven-order) markets, like the Spanish market, spread and liquidity variables can be approximated through the order book, as limit orders in the order book can be assimilated to prices and volumes quoted by the market maker. 10 We have chosen a bi-dimensional approximation to improve liquidity measurement through spread and depth. Therefore, we hypothesise, as Lee et al. (1993) and Rubio and Tapia (1996) , that liquidity suppliers can reduce their loses from informed traders either increasing the spread and/or decreasing depth.
Given our objective, we prepared a second database consisting of all the target firms from takeovers conducted in the Spanish market for the period 1990-2002. The total number of takeover announcements was 262. This data set was obtained from the Spanish Security Exchange Commission (Comisión Nacional del Mercado de Valores -CNMV) annual reports. We also obtained the exact date of the takeover communication to the CNMV (offer date) from these reports.
Once the offer date was identified for each takeover, we searched the financial press for any previous rumour or leak in order to price the market information arrival. Given the Spanish Equity Market Law of 1998, the CNMV orders one firm trading halt when considers that a relevant piece of information could affect firm's market value (for instance, the CNMV always orders the trading halt of firms involved when a takeover is officially announced).
11 Thus, we only considered a rumour about a takeover if the CNMV halts firms involved trading. Consequently, the event-day (t S ) will coincide with the halt date either because of a rumour appeared in press (if it exists) or because of the official acquisition communication to the CNMV.
For a takeover announcement to be included in the final sample, we imposed several conditions:
• We have selected those target firms for which stock market data was available in the period that comprises 220 days before the event-day and 10 days after the resume-trading day (t R ). The application of this criteria excluded 117 takeover announcements.
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• No other contaminating event must exist in the five days prior to the eventday and after the resume-trading day that may affect target firm price, like dividend payments, equity issues or stock splits. Four takeover announcements were excluded.
10 See footnote 4.
11 Article 33 of the Spanish Equity Market Law.
12 Most of the 117 takeover announcements excluded were over firms that do not trade in the SIBE (which is an electronic, continuous auction market), but in the parquet, which is a market where the order book does not exist.
• We have required that no other takeover announcement took place on a target firm, neither as a bidder nor as a target, in the 220 days before the event-day. We found eight takeover announcements that overlap.
• We have eliminated the 78 exclusion takeovers.
• We have eliminated target firms that exhibit extreme values in variables.
We lost one takeover announcement.
These requirements reduced considerably our sample. The final number of takeover announcements included in the sample was 54.
ADVERSE SELECTION COST ESTIMATION
In this first analysis, we investigate the existence of the adverse selection cost in the Spanish stock market and its behaviour around the takeover announcement as a proxy of a more intensive insider trading activity.
Among the empirical models developed to estimate the spread components, and given the available sort of data for the entire sample period, 13 we focus on models based on price auto-covariance since they allow the use of daily data without the need for knowing the sign of the transaction made. Early bid-ask spread component estimators [Stoll (1989) and Glosten (1987) ] suffer from an important problem as they hypothesise that the expected security value is constant over time. This assumption leads to a bias in the realised spread estimation 14 induced by return autocorrelation -problem that is resolved by George et al. (1991) . However, this last estimator is also biased as it assumes that spread is constant over time. To allow for time variability in the spread, Kim and Ogden (1996) suggest the mid-point of the spread as a better proxy for the security true price. Bid-ask spread components are estimated by Kim Ogden (1996) through expression [4.1].
where S i is an estimation of the realised spread and 2 Qi S is the unbiased estimator of the quoted spread proposed by Kim and Ogden (1996) defined by expression [4.2] , where T is the number of observations,
where RD it is defined to be the difference between daily returns computed from transaction price ( it R ) and daily returns based on mid-point of the spread ( t Mi R , ), which is employed as an estimation of returns based on unobservable true prices. 13 Intraday data are only available in the Spanish stock market starting on 1996.
14 Realised spread is defined as the liquidity supplier's expected gain from a consecutive security purchase and sale. The existence of the adverse selection cost means that realised spread is lower than quoted spread.
Under the hypothesis of inventory cost absence, β 1 in model [4.1] is an unbiased estimator of the proportion that order processing cost represents on realised bid-ask spread and, therefore, (1-β 1 ) becomes the unbiased estimator of the proportion for the adverse selection component.
To investigate the takeover announcement impact on the adverse selection cost, we estimate the proportions of bid-ask spread components by performing a crosssectional regression of model [4.1] to each of the following periods:
− A reference (uncontaminated) period that comprises the interval [t S -220,
Results from cross-sectional regressions are shown in Table 1 . Results show that the weight of the order processing cost component estimate (β 1 ) on bid-ask quoted spread decreases remarkably in the contaminated period -but increases after the takeover announcement. In contrast, the estimate of adverse selection cost component proportion (1-β 1 ) changes from 45.67% in the reference period 15 to 70.89% in the contaminated period. In the post-announcement period, the adverse selection cost component weight on the quoted spread is 28.23%.
---------TABLE 4.1--------
In order to verify that variations in the bid-ask spread components in Table 4 .1 are event-related, we re-run all the regressions using a proper benchmark. Thus, each event firm is matched with a control firm chosen based on market value. Results for the adverse selection component (1-β 1 ) are 47.55%, 45.99% and 41.64% for each of the above analysed periods, respectively. Moreover, we test if the order processing cost component (β 1 ) estimation for the event sample is significantly different from its estimation for the control firm sample in each period. We only found a significant coefficient difference for the pre-announcement period [t S -10, t S -1].
The adverse selection cost behaviour found in Table 4 .1 is consistent with the hypothesis that liquidity suppliers feel as more likely to trade with informed agents before the takeover announcement. As a result, the liquidity supplier weights more heavily the adverse selection component, leading to a major price discovery process. On the contrary, market behaviour after the takeover announcement may be interpreted by liquidity suppliers as an informed trading reduction, what would be reflected in a low adverse selection cost weight in the whole bid-ask spread (i.e. similar to the control sample level). That is, the more public information issued the less price informativeness.
From spread split in 
where the order processing cost (OPC it ) and the adverse selection cost (ASC it ) for firm i on day t are expressed per monetary unit and have been computed multiplying their respective quoted relative bid-ask spread (S Qit ) by the estimated weight of each component (Table 4 .1) on the three windows analysed.
We compute the takeover announcement effect on the order processing cost and the adverse selection cost during the event window for firm i (∆X it ) as follows:
where X it is the observed value of each variable for firm i on the event window day t and i X is the reference value on the uncontaminated period for firm i, calculated as the average of each variable in the estimation period [t S -220, t S -21]. Finally, we compute the cross-sectional average for each variable and event window day. Heteroskedasticity has been corrected with White methodology.
---------TABLE 4.2-------- Table 4 .2 exhibits adverse selection cost and order processing cost abnormal behaviour around takeover announcements. In splitting the quoted spread into its components, we find a significantly unexpected positive behaviour of the adverse selection cost component before the takeover announcement. This may be interpreted as liquidity suppliers valuing a higher probability of trading with informed agents before the announcement. On the contrary, the order processing cost component shows significantly unexpected negative behaviour prior to the takeover announcement.
After the takeover announcement, the significant reductions in the adverse selection cost lead us to suppose that new information arrival decreases informational asymmetries, approaching the equity true value to the transaction price. On the other hand, we interpret the significant increase of the order processing cost on the resume day as investors overpaying for immediacy (specially purchasers) once information has been issued. 
TAKEOVER ANNOUNCEMENT EFFECT ON TARGET FIRM LIQUIDITY, RETURN AND TRADING ACTIVITY
Section four results show that liquidity supplier values as more likely the existence of insider traders before the takeover announcement. In this section, we study the behaviour of several observable market activity features (specifically returns and trading activity measured through volume traded, number of transactions and order size) from the perspective of a more intense insider trading.
Additionally, we analyse liquidity (measured jointly through quoted spread and depth) in order to detect changes caused by adverse selection cost behaviour changes found in section four. As Foster and Viswanathan (1995), we consider that liquidity supplier can protect himself from insiders either increasing the spread either decreasing depth. Therefore, we expect liquidity reductions before the takeover announcement and post-announcement increases.
In the variable computation, we first transform closing price, mid-point of the spread, number of transactions, volume traded, order size, absolute and relative quoted spread and depth to their natural logs and, then, we compute their first differences. 18, 19 We test abnormal behaviour around the takeover announcement as follows. First, we compute daily changes of variables during ten days around the announcement date (day -5 through +4 relative to the halt-trading day (t S ) and the resume-trading day (t R ) respectively; that is, the period [t S -5; t R +4]) to a reference value computed as the simple average of the variable (equation where X it is the growth rate observed of the corresponding variable for firm i on day t and i X is the variable expected value. Second, we compute the unexpected variable value (UV it ) as equation 11 shows:
Finally, we compute a cross-sectional average for each variable every day of the event window. Moreover, we accumulate these average unexpected variations during the pre-event and post-event period relative to the announcement day. Heteroskedasticity has been accounted for in both cases through methodology proposed by White.
--------------TABLE 5.1----------------
Results for return variable (Panel B from Table 5 .1) are consistent with those achieved by previous studies. 20 Hence, there is a significant abnormal return (computed with closing prices) increase of 3.11% in the pre-announcement period, though it is concentrated in the two previous days to the halt. Anyway, the greatest increase in price is related to the resume-trading day (6.77%), once the information has been issued.
Note that when returns are computed with the mid-point of the spread, conclusions remain unchanged.
Regarding trading activity variables, 21 volume and number of transactions show significant abnormal increases in the pre-announcement period of 56.73% and 43.19%, respectively (Panel B from Table 5 .1). These results may be interpreted as informed agents trading in the market not through abnormally large orders [Easley and O'Hara (1987) ] but increasing the number of trades executed.
After the event-day, order size, volume and number of transaction variables show significant positive abnormal changes on day t R . Negative abnormal changes for volume and number o transactions persist on the subsequent days -which are significant in some cases (Panel A from Table 5 .1). However, the cross-sectional mean accumulative abnormal change for the entire post-announcement period (Panel B from Table 5 .1) is not significant. 22 On the contrary, order size variable experiences a significant accumulative abnormal increase for the same period. Anyhow, these increases may not be linked with insider trading as information about the takeover has already been issued. The halt period length or the amount of information issued in the market may explain these changes. Liquidity, measured through spread and depth, shows (Panel A and B from Table 5 .1) inconclusive results, as we do not find jointly statistically significant changes in the pre-announcement period. However, a significant positive abnormal change in liquidity is observed in the overall post-event period, although none of the daily changes is statistically significant. Probably, this result may be caused by an informational asymmetry reduction. Hence, Panel B from Table 5 .1 exhibits a significant spread decrease (30.61% when computed as quoted spread and 36.70% when computed as relative spread) jointly with a significant depth increase of 50.49%.
Results from transaction cost, measured through quoted and relative bid-ask spread, do not reflect the behaviour found in the adverse selection cost analysis from Section 4. This apparent inconsistency may be explained because of the compensatory effect that order processing cost has over the whole bid-ask spread, masking, consequently, the adverse selection cost behaviour. In this way, notice that the behaviour of spread components on the resume day after the takeover announcement leads to a non-significant change of the bid-ask spread that day. Anyhow, depth behaviour is not consistent with a liquidity provider protecting himself from informed traders, questioning the negative relation between spread and depth argued and tested by Lee et al. (1993) .
CROSS-SECTIONAL ANALYSIS OF THE SPREAD BEHAVIOUR AROUND TAKEOVER ANNOUNCEMENTS
Due to the results achieved in the above section, we explore the relation between trading activity and transaction costs, and liquidity by extension, in the Spanish market. Specifically, we further examine if the event itself affects liquidity, if trading activity changes are related to changes in spread and depth, and, finally, if these changes have a different effect on spread and depth in the event-period. Schwartz (1988) identifies four classes of variables as determinants of the bidask spread: activity, risk, information and competition. By extension, and under the hypothesis of an inverse relationship between depth and spread [Lee et al. (1993) ], depth should exhibit a relation with Schwartz's variables conversely to that among spread and Schwartz's variables.
We perform a cross-sectional regression analysis of spread and depth daily change during the period [t S -220, t R +4], examining both non-event and event periods by stacking the data across firms and days (equation [6.1] ). We use number of transactions, volume traded and order size as proxies of trading activity in the independent regression variables. Moreover, in order to reflect the information arrival impact, we employ dummy variables to test for event-related shifts in the intercept and the slope coefficients on changes in the trading activity variables. Hence, the event-window is split into four subperiods that comprise (i) day t S -5 through day t S -2 (PRE), (ii) the day prior to the announcement date (PRD), (iii) the first trading day after the announcement (POD) and (iv) day t R +1 through day t R +4 (POE). Risk is measured through a volatility measure, defined as the squared return ( 2 it R ) computed with the mid-point of the spread. 23 Additionally to risk, we incorporate the stock value through the mid-point of the spread (P MPS,it ) in order to better control for spread shifts discussed in inventory cost microstructure papers. 24 Finally, we do not consider Schwartz's competition determinant since, from our point of view, in order-driven systems like the Spanish market, competition is not a relevant variable as there are no restrictions to the introduction of limit orders.
We estimate equation [6.1] individually for each of the three trading activity measures in order to measure the order flow and avoid multicoliniality problem in variables. Equation [6.1] is estimated in first initial differences to control for serial correlation in liquidity, price, and order flow measures. where L it is, alternatively, the absolute spread, the relative spread and the depth of firm i on day t, TA it is the trading activity variable realised value (volume, number of transactions and order size) of firm i on day t; PRE , PRD, POD and POE are dummy variables with value one in the aforementioned periods and zero otherwise, and, finally, ω t is an error term, u t +γω t-1 , where γ is the AR(1) parameter, and u t is a i.i.d. variable with zero mean and constant variance.
Full sample OLS coefficients from cross-sectional regression [6.1] are shown in Panel A from Table 6.1. 25 We split the sample in two subsamples by firm size and re-run cross-sectional regression [6.1] for large firms (Panel B) and small firms (Panel C). 26, 27 In this way, we detect whether firm size leads to a differential behaviour given the evidence in the Spanish market that quoted spread is firm size related [Rubio and Tapia (1996) ]. 28 We control heteroskedasticity through White's methodology.
Two results show up. Firstly, we find either for the full sample or the two subsamples that the sign of the relation between liquidity and trading activity is robust to the trading activity measure used; and secondly, that the sign of the relation between quoted spread (depth) and trading activity is negative (positive) and statistically significant in all cases, except between spread and order size for the small firm subsample. These findings are consistent with theories from Harris and Raviv (1993) and Admati and Pfleiderer (1988) , and the arguments about economies of scale in trading cost of McInish and Wood (1992) ; that is, a positive relation between liquidity and trading activity.
The relation found among price and risk variables (included in order to control for inventory cost) and bid-ask spread exhibits the expected sign and it is significant in all cases. Nevertheless, the extension of this relationship to depth, and therefore to liquidity, is not significant for the risk variable. In the case of the price variable, it is not significant only for the small firm subsample.
Regarding information, the significant changes found in the bid-ask spread reflect, in contrast to those achieved in the spread univariate analysis (Panel A from Table 5 .1), an increase in the day immediately prior to the announcement for the full sample (β 2 in Panel A from Table 6 .1). Interestingly, in splitting the sample by firm size, we only find the same result for the small firm subsample (Panel C from Table  6 .1), suggesting that insider trading is more severe in small firms. In the post-event period, once the information has been issued, we do not detect in general terms a significant relationship among the information dissemination dummy variables and the spread.
On the other hand, we do not detect a clear differential effect of trading activity on liquidity before the takeover announcement. Thus our results do not support the concern of trading activity as a proxy of insider trading in the Spanish market. Hence, we find few significant coefficients for PRE and PRD dummy variables, and those significant show a negative sign (β 5 and β 6 in Panel A, B and C). There is not any remarkably differential relation in the post-event period either.
Concerning depth, we do not find the expected relationship with the information related variables that allows to generalise to depth the relationships established in the literature for the bid-ask spread and that, at the same time, allows us to obtain definitive conclusions about liquidity. Anyhow, it is worth to mention the significant increases of depth around the takeover announcement caused by the information arrival and the sort of event studied.
Results achieved in this section about the relationship between information and liquidity suggest that, once we control for trading activity, risk and price, (i) the event itself does not induce liquidity unequivocal changes (when liquidity is proxied jointly through spread and depth); that (ii) the bid-ask spread behaviour prior to the announcement indicates some grade of liquidity supplier protection; and that (iii) changes in trading activity do not seem to be a signal of insider trading in the Spanish market.
CONCLUSIONS
In this paper, we employ one of the major corporate event, a takeover announcement, in order to investigate whether the Spanish stock market values the possibility of informed trading and, if it does, if it may reflect in some market activity observable features (i.e. liquidity, return, trading activity). Although the Spanish stock market is relatively small in relation to US markets where this topic has been largely investigated, insider trading around takeover announcements is a recurrent problem as the CNMV has promoted several official investigations in suspecting irregularities around corporate takeovers.
29 Anyway, the Spanish market for corporate control is relatively important (262 takeover announcements is the period 1990-2002) in relation to the size of the Spanish stock market (about one hundred listed firms on average in the same period). However, the characteristics of the Spanish market determine the sample size and the characteristics of the data employed in this research. Hence, we use daily data and a sample of 54 takeover announcements for the period January 1990 to December 2002. 30 The main result of this research is the estimation and analysis of the bid-ask spread components (adverse selection cost and order processing cost), which show that liquidity suppliers in the Spanish market values the possibility of trading with informed agents. Specifically, the adverse selection cost behaviour around the takeover announcement is consistent with a higher valuation of the possibility of insider trading before the takeover announcement. This result is confirmed when we model transaction costs in cross-section.
The statistically significant abnormal returns we found before the takeover announcement reflect the existence of informed agents trading around the takeover announcement. Nevertheless, we do not find the expected decrease in liquidity, as depth does not experience significant negative changes before the announcement. On the other hand, the positive relation detected in this research between trading activity and liquidity do not allow to interpret the abnormal increases in trading activity around the takeover announcement as a proxy of insider trading.
Evidence found suggests that (i) informed agents take advantage of their asymmetric information in order to gain high abnormal returns before the information is issued and that (ii) liquidity supplier reacts to this informed agent behaviour increasing the adverse selection cost of the bid-ask spread. However, our results are based on the premise that informed agents trade through market orders and, consequently, limit orders are nor informative. Probably, data will reflect more clearly the existence of informed agents if the informativeness of limit orders could be taken into account. This assures further investigation on this topic. proposed by Kim and Ogden (1996) and defined as
, where T is the number of observations. Realised spread (S i ) is estimated through RD it autocovariance:
where RD it is defined to be the difference returns based on transaction price (R it ) and returns based on the mid-point of the spread (R Mi,t ) employed as an estimation of returns based on unobservable true prices. Heteroskedasticity is accounted through White robust standard errors (p-values are in parentheses).
[ 
where S Qit is the quoted relative bid-ask spread and β 1h is the Kim and Ogden (1996) order processing cost estimated. We compute daily unexpected values during the event window for the relative quoted spread and its components for firm i (∆X it ) as follows: 
